) Schottky Diagnostics

* High Frequency Schottky
»Enhanced LARP

e Low Frequency Schottky
> Initial Instrumentation Suite
(“amost free” with PLL Tune System)




o)

N Measurment Capabilities

e Tune

e Chromaticity

e Emittance

e dP/p

* Non Linear Tune Spread
e Ramp diagnostics

LARP Danfords, Sept 17, 2003 Kurt Vetter




[%)  High Frequency Schottky

Cavity and RF front-end built by LBNL

Three cavity modes
TM210 - Horizontal 2.067GHz
TM120 - Vertical 2.071GHz
TM111 - Longitudinal - 2.721GHz

Cavity properties

Q\0ateg ~ D000, Transverse impedance ~ 9 MWm

DAQ — Direct Conversion Receiver, TI C6701 floating point DSP,

LabView post-processing applications

LARP Danfords, Sept 17, 2003
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HF Schottky Cavity

LARP Danfords, Sept 17, 2003
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HF Schottky Recelver in Tunnel




Schottky DAQ

LFS
Receivers

HFS
Tracking

Quad C6701 PRO's

DSP
VME boards

LabView on
Linux

HFS
Receivers
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HFS Polarized Proton RHIC 2003
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) Hrst RHIC Transition Crossing
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HF Schottky at Store - RHIC 2001
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Chromaticity During Store (protons)
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@ Fit Dependence of Chromaticit
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L F Schottky
Resonant BPM

M. Kessalman et a - PAC 2001
e Stub-tuned 1/4 wave resonator

* Frequency ~ 240MHz (8.5xRF)
* Qaeq ~ 100 optimal coupling
» Resonate difference mode

* Moveable - minimize difference mode signa at
revolution line

» Resonate above coherent spectrum

Kurt Vetter




Moveable Resonant BPM

LARP Danfords, Sept 17, 2003

Kurt Vetter




Low Frequency Schottky Receiver

LARP Danfords, Sept 17, 2003 Kurt Vetter




) LF Schottky at Injection

Span 78KHz

5dB/div

dqg = hNdp/p
~2 KHz

h ~.007

N ~ 3060

dp/p ~ .001

LARP Danfords, Sept 17, 2003 Kurt Vetter
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&J Conclusions

» Schottky isauseful parasitic diagnostic at RHIC for
measuring Tune, Chromaticity, Emittance, Tune Soread,
momentum spread

» Schottky can be used as par asitic ramp diagnostic tool

* Provides correlation with other diagnostic tools (when
something isin question with active system, does it show up on Schottky?)

 RHIC providesa“Live Beam” developmental platform

— Virtual extension of “Time on Beam”, work at partner Lab developing system
during shutdown at home Lab

» Example: Head-Tail Monitor. LabView post-processing applications run from CERN

LARP Danfords, Sept 17, 2003 Kurt Vetter
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() L ARP Schottky
o Collahoration Proposal

« FYO4
» Perform LHC relevant beam studies in parallel with RHIC operations

» Study and develop system architecture issues common to RHIC and
LHC

e FYO5

» Develop optimized hardware of common interest
» Develop LHC post-processing algorithms
» Beam Studies

LARP Danfords, Sept 17, 2003 Kurt Vetter




